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Changes in Tumor Growth Factors from Lung Cancer Patient
and Nude Mice Injected with Lung Cancer Cell Lines
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— Abstract

Background and purpose : The incidence of non-small cell lung cancer has decreased than past decades but
the prevalence rate of squamous cell carcinoma is highest among the various types of lung cancer. There
have been one of the most difficult problems of the medical areas because of the law rate of operative
treatment by micrometastasis still. The released growth regulating factors from the tumor cells have heen
researching targets recently. This study is to know the changes of the tumor growth factors by examining
the change of transforming growth factor-8; (TGF-/;) within plasma of nude mouse was measured after
each of different quantity of cultured cell of squamous cell carcinoma was injected into plerual caviry of
nude mouse in animal experiment, while comparing the values of TGF, Insulin-like growth factor and
epidermal growth factor between experimental trial and clinical trial.

Method : Between June of 2006 and June of 2007 at Kosin University Hospital, 17 patients were chosen
for this study where 13 of them were pathologically diagnosed of squamous cell carcinoma after initial
diagnosis of lung cancer followed by radical pneumonectomy and pathologic biopsy, while 4 patients were
pathologically diagnosed of benign tumor. Blood sample was collected prior to a surgery from the lung
cancer patients scheduled for surgery, and the sample was cryopreserved. During surgery, dense tumor tissue
without necrosis was excised in a size of 5mm’ and quickly frozen to be used for experimental tissue,
whereas the tissue, which was located farthest from the lesion and deemed free of cancer cell, was to be
used for control tissue. And the tissue obtained from benign tumor or normal tissue of granuloma patient
was classified as a control tissue B, while the sample from malignant tissue of lung cancer was categorized
as experimental tissue M. In animal experiment with 15 male nude mice without immunity, 5 subjects
without cancer cell were used for control group, another 5 subjects with of 2X10° of cancer cell line
(SW-900 G IV) injected into intrathoracic were used for experimental group I, and the other 5 subjects
injected with twice quantity of cancer cell line of group I were classified as experimental group II. After
breeding the subjects in the clean room for 8 weeks, blood sample was collected from their heart, and
quantitative test of plasma TGF- S8 was performed. For the test of tumor growth factor, human TGF- S
ELISA kit was used for quantitation of TGF-A &, and active TM non-eztraction IGF kit was for
quantitation of IGF-I&II, while GE healthcare kit was used for EGF.

Results : In animal experiment, TGF- /8, was expressed within the serum of all nude mice from control
group as well experimental group I and II, where control group was at 28.49 fmol/ml while experimental
group I and II were at 32.19 fmol/ml and 42.36 fmol/ml respectively. In clinical trial, TGF- 8, was
measured higher from experimental group with 40.9 fmol/ml than from control group with 28.5 fmol/ml,
and TGF- /8, was lower from experimental group with 12.3 fmol/ml than from control group with 30.3
fmol/ml, while the difference was insignificant with EGF (p<0.05) where control group and experimental
group were at 0.11 ng.ml and 0.12 ng/ml respectively. Moreover, TGF-/3, was at 40.88 fmol/ml from
control tissue B and at 15.55 fmol/ml from experimental tissue M, where as TGF- 8, was at 12.31 fmol/ml
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from control tissue B and 23.95 fmol/ml from experimental tissue M (p<0.05). TGF- 8, within the serum
of control group was at 812.4 fmol/ml before surgery and at 989.1 fmol/ml after surgery, which showed a
slight amplification, while TGF- 3, was at 16.8 fmol/ml before surgery and at 20.2 fmol/ml after surgery,
exhibiting a slight increase (p<0.05). Serum IGF-I was at 117.9 ng/ml before surgery and at 214.4 ng/ml
after surgery, and IGF-II was at 552.8 ng/ml and 552.8 ng/ml after surgery, while EGF showed insignificant
changes between before surgery at 0.67 ng/ml and after surgery at 0.74 ng/ml (p<0.05). In lung cancer
stage Ia,b, TGF- 81 was decreased through surgery as it was at 972.94 mol/ml before and 866.92 mol/ml
after, and TGF- 8, was also decreased as measured at 42.40 mol/ml before surgery and 38.24 mol/ml after
surgery. In stage Illa,b, TGF- 8, was decreased as measured at 980.31 mol/ml before surgery and at 928.18
mol/ml, while TGF-/, showed not much changes (p<0.05). In lung cancer stage Ia,b, serum IGF-I was
decreased as measured at 112.7 mol/ml before surgery and at 87.92 mol/ml after surgery. and IGF-II was
also decreased as measured 468.78 ng/ml before surgery and at 358.59 ng/ml after surgery (p<0.05). In
stage Illa,b, IGF-I showed not much changes, but IGF-II was at 438.31 ng/ml before surgery and 404.2
ng/ml after surgery, where EGF was not all influenced by the phase.

Conclusion : In the experiment with nude mice, TGF- /5, was increased as the number of cancer cell was
increased after injection of cancer cell. The number of cancer cell from early tumor, such as Ia,b from
post-surgery clinical lung cancer patients, was reduced after the surgery, and TGF- 53, was also reduced as
the cancer cell was reduced

as well. Therefore, it was believed that TGF- 8 can be a feasible prognostic factor for early diagnosis of
lung cancer at Ia,b of early phase.
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Fig. 1. The sampling sites of tumor and control tissue from
surgical specimens.
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Fig 2. Schematic program of experiment.
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Table 1. Patients characteristics

Benign or granuloma Lung cancer

Number of Cases 4 13

Gender Male 2 11
Female 2 2

Age 55541136 56499

Non-small cell carcinoma

Benign or granuloma .
Sguamous cell carcinoma

Final diagnosis

"P>0.05

Table 2. Operative procedures in patients with benign tumor
or granuloma and lung cancer

. Benign tumor or Number of
Operative. procedures

granuloma cases(%)

Lobectomy Single 4 (100) 5 (38.5)
Sleeve 1 (7.7)

Bilobectomy 2 (15.3)
Pneumonectomy 5 (38.5)

Total 4 (100) 13 (100)
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Fig. 3. Microscopic features of human lung cancer mass in
mice lung tissue 8 weeks after innoculation of lung cancer cell
line (HE, X400).
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Table 3. Transforming growth factor- 81 levels in plasma of
nude mice following cancer cell inoculation of each
experimental group

Control Groupl Groupll
Number of cases 5 5 5
.. . Intrathoracic and
Inoculation site Intrathoracic
subcutaneous

Amoumt of inoculated 2X10%04ml 4X10°/04m
cancer cells

TGF- £1(fmol/ml) 28494858 32194425  42.36+14.45

TGF- 3, : Transforming growth factor- /3

= TGFBL

Transforming growth factor-B,

T
Control Gl Gll

Fig. 4. Transforming growth factor- B levels after inoculation
of lung cancer cell lines (SW900). There are some different
levels of cancer cell numbers.
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_82_



Table 4. Tissue levels of TGF and EGF between control tissue
in patients with benign tumor or granuloma, and lung cancer
patients

Benign tumor or  Control tissue of lung

Units .
granuloma cancer patlents
TGF 4, fmol/ml  28.5+11.17 409+5.78
& fmoliml  30.3+18.28 1234+2.08
EGF ng/ml  0.11+0.06 0.1240.07

" P<0.05
TGF- &, : Transforming growth factor- &,
EGF : Epidermal growth factor

— & Normal tissue of
20 ¥ benign tumor or
granuloma patients

Control tissue of lung
cancer patents

oW
H 8

TGF-1 TGF-2 EGF

Fig. 5. Comparative graph of tumor growth factors, such as
TGF- 81, and EGF between normal tissue of benign or
granuloma patients and control tissue of lung cancer patients.
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-1,29] AFEX v
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oA FE A A T HATE TCF- 812
2% 2 0] 40.88+21.63 fmol/ml o], FLz=Z ol A
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Table 5. Transforming growth factors £, levels in control
and cancer tissues

Lt

TGF-subtypes Control tissues Cancer tissues

&1 (fmol/ml) 40.88+5.78" 1555+16.1
&>(fmol/ml) 12314208 23.95+34.68
P<0.05

TGF : Transforming growth factor

Aztet A AEFE FAT Nude Micedll M T30 Ae] Hs}

H Control tissues

Cancertissues

TGF-B concentration

BL B2
Fig. 6. Transforming growth factor's levels in control and
cancer tissue of patients. TGF- 8, are some difference
between control and cancer tissues.

6. FEAT F4FE FA AN 44 AA(TGF-L1.2,
IGF, EGF)¢] 3%

P A3 FARIAF TCF- 81,5 24 0A Hupe 8%
oM o 2 LS gl & AUATE TCGF- 5,9 735
£ FEd AT A oM 812.4+114.9 fmol/mlol]
A 4423 989.1+7.71 fmol/ml & 7k Z7}1Eo] AAth
23 o] BA Htp= fo8 52 FAE BEATK
p<0.05). ®HHo| TGF-B,= % Hole 168+573
fmol/ml ©]} ot 4% F= 20.2+4.64 fmol/ml 24 °F
78] F717F AR TCF-B1, BF FeFe $do]

S7HE= d4E E3AtHTable 6, Fig. 7).

Table 6. Serum growth factor levels before and after surgery
in patient with benign lesion

Growth factor Before surgery  After surgery

TGF & (fmol/ml)  812.4+1149 989.1+7.71
&> (foml/ml) 16.8£5.73 20.2t4.64
IGF 1 (ng/ml) 117.9£60.1 214.4+109.61
II (ng/ml) 552.8+£123.69  5852+161.95
EGF (ng/ml) 0.67+0.16 0.74£0.28
*P<0.01

TGF- 81, : Transforming growth factor- 81,
IGF-L1I : Insulin-like growth factor-I,IT
EGF : Epidermal growth factor

so0 7
a0 77
300
200
w0 7 A———
T -1
B1 2z

Fig. 7. Transforming growth factor- 8, levels in serum
between pre-and post-operative periods of the benign tumor

Hpre-op

post-op

TGF-B,, concentration
)

patients.
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IGF-I&= %4 1179412369 ng/mlox &35
21444109.61 ng/ml ©& 96.5 ng/ml'¥& o] Z7}E
o IGF-IIE 473 552.8+123.69 ng/mldAd &3
5852+161.95 ng/ml & A3 & F=5 Wtk EGF
£ ++4 0.6710.16 ng/mloA &5 0.74+0.28 ng/ml
2 & HEo] gislth

7. A5 HY §7] Iab 9 Mabe] EF FAHS
A A A v

T o A A ARb= B7] labollA] F
93l zpo]7} AN (P<0.01) FH7| BF F& F oF
el A dSltE BoollAE labolAe
42.50+14.15 fmol/miol] H3|A Ia,b o= 24.09+15.56
fmol/ml 24 1841 fmol/ml AEE & 2|3
(P<O.00DEE L] o7} = dAFS HolaL UL
239 v Iab ol 3824 fmol/ml 2} IMa,b ol = 24.40
fmol/ml 2 5§ 7|7kl = §-2]3F o) 7} Y= Aoz
M THP<0.001).

FA A% A= FEAdd HlEte e ok
A HE Aol dth

TGF- 812 ®7] Iabe FEdol= 972.94+60.51
fmol/mlol| A 866.92+128.57 fmol/mlZ 2F06 fmol/ml*
T 744 e, W) labe] Z-9oE 980.31455.69
fmol/mlol| 4] 928.18 fmol/ml 52.13 fmol/ml 7+4= YEelys
th ARFH TR 73 fmol/mAE 747 AT

TGF- 8,01 A= ¥ 7] labolA <A 42.50+14.15
fmol/mlol| A 38.24+14.71 fmol/ml &4 4.26 fmol/ml
Ax 74 Ho] It 28y llab o= HEE
HolA gttt AAHcRE ou|gle Wt 3
T}(Table 7).

Table 7. Serum transforming growth factor levels before and
after surgery in patients with lung cancer between stage Ia,b
and IIla,b

Before surgery After surgery

TGE- 4

St
Subtypes a8

TGF- 4, TGF- 4, TGE- 4, TGF- 4,

lab 972.94+60.51" 866.92+128.57 42.50+14.15° 3824414718
Mab 9803145569 928.18%130.51 24.09+15.56° 24.40414.58°
Total 977.48+55.17 904.62+128.57 31171717 29.72+15.66

"A0.01 *P<0.001 *P<0.001
TGF- B : Transforming growth factor- 8

8. &A% ¢ W) Ia,bs} Ma,be] A Insulin-like
growth factor-II19] A @H|nL

A7 o1x= slukel Insulin-like growth factor-LIE T
AHo g Fef 23 i 3k FHAE 2k IGFI
o] A9 W7 abol| A= 112.74£62.07 ng/mld| A 4 &
87.92439.96 ng/mlZ 25 ng/ml7} 7+ 8113, IGF-I=
FeA 468.78 ngmloA] 43 110 ng/ml A= &1kt
358.50 ng/mlE G2 &1A 728 THP<0.0043).

W7 Mab oA IGF1E 593 2to| 7} IO} IGE-TI
XY= F< 71438.31 £234.0ng/ml ol A 404.2+173.68 ng/ml
© 2 35ng/ml7} 24 Stk AA 2 o2 = GRS X}
7b gl9ley IGF-IIE=  449.78+184.62  ng/mlolA
386.594136.19 ng/ml & 63.19 ng/ml7} 74 = o] ATk
(Table 8).

Table 8. Serum insulin-like growth factor-III levels before
and after surgery in patients with lung cancer between stage
Ia,b and IIla,b

IGF-I (ng/ml) IGF-II (ng/ml)

Stage Before surgery — After surgery Before surgery —After surgery

lab 112746207 879243996 46878+75.78 358.59+136.19
Ma,b 114.61+53.19  11043£59.80 438.31+£234.00 404.2+173.68
Total 113.88+54.18  101.77£51.7 449.78+184.62 386.59£136.19

"P<0.043
IGF-LII : Insulin-like growth factor-I,II

9. FEAF W H7) b o Mabe] Z& Epidermal
growth factor ¢] ) w

Epidermal growth factore W 7|9} <ol A3 FFS
Hx] or= A0 8 UERGTHTable 9).

Table 9. Serum epidermal growth factor levels before and
after surgery in control and cancer tissues of lung cancer
patient between stage Ia,b and IIla,b

EGF (ng/ml) EGF (ng/ml)
Stage  Control tissue Cancer tissue Before surgery After surgery
Ia,b 0.10£0.05 0.15+0.13  0.83£024  0.82£0.29
Illa,b 0.10£0.06  0.15£0.12  0.68£0.31 0.80£0.26
Total 0.10£0.05  0.14£0.12  0.74£0.28 0.81£0.27

EGF : Epidermal growth factor

10. AAAJAE 7+ A4
TGF$} IGF-1, IGF-II 18] 3L EGFE Alolol= A3 A

= A8 gle Ao SHA A Zew wsAth
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